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Apoptosis is a mechanism of cell death that occurs in normal development and on the regulation of vertebrate tissues and organ cellularity. Neurons undergo p53-dependent and p53-independent apoptosis, depending upon the stimulus that triggers DNA fragmentation. Many neurons in the developing nervous system suffer apoptosis, with the cyclin D1 being an essential mediator of neuronal cell death. Other characteristics of apoptosis are: condensation of the nucleus, fragmentation of chromatin at nucleosome linkage sites, membrane blebbing, and the formation of apoptotic bodies. Among the possible molecular mechanisms are: (a) activation of proteases, as ICE (Il-1 beta converting enzyme); (b) calpain is activated in several cells, with PARP (Poly-ADP-ribose polymerase) and a small U1 Ribonucleoprotein, being substrates for ICE and its homologs such as ICH and others proteins. The p53 gene encodes a transcription factor that contributes to several different cellular activities, including apoptosis, the cellular response to radiation, and the activation of proteins such as GADD, Bcl-2 (represses to apoptosis) and Bax. P53 exerts a role as inductor of apoptosis by transactivating expression of the Bax gene. The p53 gene tumor suppressor limits cellular proliferation by including either the arrest of cell cycle in G1, or apoptosis, depending on the cellular context. The p21 is an inhibitor of cyclin-dependent kinase, which is transactivated by p53. During apoptosis, there is an activation of both, c-myc, and the transcription factor NF-kB, which is a important regulator of apoptosis. As an example of signalization of apoptosis we have selected to illustrate the problem related to the system Fas/APO in thymocytes.